
OBSERVATIONS ON THE LIFE HISTORY OP THE
WHEAT-BULB FLY [LEPTOHYLEMYIA

COARGTATA, FALL.]

BY F. R. PETHEKBRIDGE, M.A.

Advisory Biologist.

School of Agriculture, Cambridge.

(With Plates I and II.)

DURING the past fifty years there have been many records of the damage
done by this pest to wheat and rye on the continent.

The first record in this country is by Ormerod(i) in 1882 in wheat.
She says "there is good reason for believing that it was present to a
serious extent before." Since that time numerous complaints of serious
damage to wheat have been recorded in various parts of the country,
but the eastern counties of England and parts of Scotland have suffered
most and the intensity of the attack has varied enormously from season
to season.

My observations made mostly during the season of 1920 confirm
those of other observers that the worst attacks follow a bare fallow or
bastard fallow and that bad attacks also occur after crops of potatoes,
rape, swedes, turnips and mangold, especially where the soil is bare
during the summer, as would obtain with poor crops of roots or where
potatoes are dug early or the tops die off early in the season.

In this connection the following communication from Mr F. Hiam,
one of our largest fen farmers, is of interest.

WHEAT-BULB FLY.

This pest does not appear to do much harm in a wet, cold or damp summer,
but during a dry summer, say from July 20th to September 29th, on all bare lands,
namely fallows, early potato land or late potatoes, mangolds and swedes, where
there is not sufficient top to keep the sun from the land, the bulb fly will deposit
her eggs and if wheat is sown it is sure to be practically spoilt when the eggs hatch
in the spring. On wet land, or in a wet season, the eggs do not appear to mature.

No other crops are damaged by this pest and it is quite safe to sow rye, barley
or oats on affected land. Should the fallow be clean by the end of July mustard or
rape seed could be drilled and then ploughed in for the wheat crop. The same applies
to land cleared for early potatoes.
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This season, owing to this pest, hundreds of acres of wheat have been destroyed

and the land re-ploughed and sown with barley, whilst hundreds of acres are only
half crops. Farmers have not been fully acquainted on this subject and a good many
light land farmers believe that the sun takes the goodness out of the land; others
that it is the wire-worm that spoils the wheat in the spring, but such is not the case
and I hope before long the Ministry will find a remedy to stamp out this pest. In the
meantime farmers should certainly be advised not to sow wheat on bare land that
has been subject to a hot dry summer.

In April, 1920, Warburton recorded its occurrence in winter barley
from Essex.

At present it is not known in.what stage or where the fly hibernates
although several authors suggest that the egg is the wintering stage.

The following experiments throw some light on this.

EXPERIMENTAL WORK.

On March 25th a number of wheat plants attacked by wheat-bulb
fly larvae were put into two pots of soil in the laboratory. (The larvae
were examined to make sure that they were wheat-bulb flies.) In two
other pots containing healthy wheat plants wheat-bulb fly larvae were
placed.

On May 3rd the pots were examined and 17 pupae were found at
a depth of l | -2 inches in the soil.

On April 4th a well-tillered wheat plant with one shoot attacked was
placed in a pot and two other larvae added. Another larva was added
on April 29th. This pot was examined on May 17th and two pupae
removed. I should mention that the larvae used were almost fully
grown, judging from their size.

These pupae were placed in moist sand and covered with a breeding
cage (a beaker with the bottom out and covered with muslin).

The flies emerged as follows:

June 1st. 1 fly emerged.
„ 3rd. 3 flies emerged.
„ 4th. 1 fly emerged.
„ 5th. 3 flies emerged.
,, 6th. 1 fly emerged.
„ 10th. 2 flies emerged.
„ 11th. 3 flies emerged.

Later (date unrecorded). 1 fly emerged.

These flies were placed in an inverted bell-jar covered with muslin
and fed at first on sugar and pepsin which was soon changed to con-
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densed milk and meat juice. [As we did not know the natural food of
these flies we used the above as likely to supply the food materials
necessary for egg-formation.] Moisture and food were at first placed on
the muslin top but later supplied by means of a sponge suspended in
the bell-jar. Owing to a misunderstanding the first fly which hatched—
a male—was killed and set.

Notes on flies in bell-jar.

June 25th. 13 flies alive, 1 dead and stuck in condensed milk at the
bottom of the jar.

„ 29th. 1 <? died.
July 5th. 1 (J died.

„ 10th. 1 S died.
On July 8th a clean sponge was suspended in the jar.
On July 14th a number of eggs were found laid in this sponge and

also a few in the debris at the bottom of the jar. The flies were trans-
ferred into a fresh jar with a layer of sifted soil at the bottom. At
4.30 p.m. three flies were observed laying eggs, the ovipositor being
inserted to its full length in the soil. The eggs laid in the bell-jar were
placed on damp filter paper in a petri dish. Those laid in the sponge
were kept in the sponge for about a month and then transferred to damp
filter paper in a petri dish.

July 16th. Flies transferred to a large cage 27 inches long, 15 inches
wide and 24 inches high. The top of the cage was covered with a sheet
of glass and the sides with muslin. The bottom of the cage consisted of
a shallow box which was filled with soil two-and-a-half inches deep.
The soil was sterilized by heating to about 90° C. One-third of the
area of the soil was kept as a bare fallow, in the middle portion wheat
was sown, and at the other end rye grass plants were transplanted.

July 19th. 1 9 died.
Aug. 3rd. 3 $s caught on the University Farm placed in the cage.

„ 5th. 2 ?s died; 10 left but only 8 visible.
„ 6th. 1 dead fly, partly decomposed, found; 8 visible.
„ 8th. 4 p.m. 1 fly observed laying eggs in bare fallow; eggs

found at a depth of one-eighth inch in soil.
„ 9th. 1 $ died; 7 visible.
„ 11th. 6.40 p.m. 1 fly laying eggs in bare fallow; 6 visible.
„ 13th. 1 ? died; 3 visible.
„ 14th. Another fly partly decomposed found; 3 visible.

7—3
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Aug. 22nd. 6 p.m. 1 fly observed laying eggs in loose soil between the

wheat plants.
„ 23rd. 9 a.m. and 4 p.m. Fly observed laying eggs in bare

fallow.
Sept. 6th. 1 $ died; 2 visible.

„ 19th. 1 $ died; 1 visible.
The last ? spent most of her time thrusting her ovipositor into the

soil; but as no eggs were ever found where she had been, she was
dissected on Oct. 15th and 37 eggs were taken from her, all of which
proved infertile.

Partly decomposed remains of flies were found when the cage was
thoroughly examined, which accounts for the missing flies.

Flies which died were soon attacked by mites probably introduced
with the rye-grass.

On Sept. 30th the rye-grass plants were removed and carefully
examined but no eggs were found on them. Six eggs were found in the
soil between the plants.

On Oct. 5th wheat was sown in the fallow and rye-grass parts of
the soil, and on Nov. 3rd the wheat was pulled up from the middle plot
and resown.

On Nov. 30th a very small wheat plant next to the fallow plot was
yellowing and on Dec. 2nd a third stage larva was found to be attacking
this plant.

On Dec. 9th I noticed that the centre shoot of one of the wheat plants
on the row next the fallow was wilting slightly although still green.
An examination of this plant revealed the presence of a. first stage larva
which was feeding at the base of the young shoot. This attack must
have started after Nov. 3rd (the time of sowing).

In the field I have found only second and third stage larvae; this is
probably because the attack is not noticed before the centre shoot
yellows and by this time the larva has moulted. In the plant in which
I found the first stage larva the centre shoot was not yellow.

[N.B. In order to prevent the plants from yellowing through lack
of food the soil was watered at intervals with a plant food solution
consisting of superphosphate, potassium nitrate, magnesium sulphate
and a trace of ferric chloride.]
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EGGS.

The eggs which are flattened at one end measure 1-25 mm. in length,
and -5 mm. in width. They are creamy white, shining, and apparently
smooth but under the microscope they show longitudinal ridges as
shown in PI. I, fig. 1.

The eggs were kept on damp filter paper in a petri dish in a room on
the ground floor on the north side of the building. Some were kept
fairly moist and others were kept fairly dry at first, but later when the
moister ones began to hatch, these were also kept fairly moist. The
only treatment which the eggs received was in cases where a fungus
was found growing on them: they were then brushed with, a camel-hair
brush.

LARVAE.

In dish 1 (kept fairly moist) three larvae hatched on Sept. 11th..These
were kept for descriptive work.

There was a long pause before the next hatch which took place on
Nov. 24th. Two hatched in dish 1 but the larvae were very weak when
found in the morning and remained without moving all day, so they
were mounted.

On the same day in dish 2 (kept dry at first and moist later) one
larva got nearly half, way out of its egg but was unable to get further.

An examination of these larvae showed two types, very similar;
but differing in spiracles, arrangement of tracheae, in the size of their
basal papillae and with a slight difference in the mouth-parts. Keilin says
"these types belong to different flies, probably very closely allied."

If this is so, then there are two species.of wheat-bulb fly, as the
flies which laid these eggs were all reared from maggots found attacking
wheat. Unfortunately some of these flies were rendered unfit for iden-
tification after dying in the cage and before they were found. •

The remainder of the flies taken from the cage were all identified
by Collin as L. coarctala.

At the time of writing (Dec. 10th) some of the eggs are still apparently
normal.

On Dec. 7th I placed them in a cool room in the basement to retard
the hatching which has most probably taken place much too early
under the abnormally warm conditions under which the eggs have been
kept.

Kurdjumov(2) gives a description of the egg and first stage larva of
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L. coarctata but his figure of the egg is very different from mine (see
PI. I, ng. 1).

Keilin(3) has already pointed out that the mouth-parts of Kurd-
jumov's first stage larva pertain to those of a carnivorous larva and
concludes that it does not belong to the developmental cycle of L.
coarctata.

The mouth-parts of all my first stage larvae, which are very different
from those described by Kurdjumov, correspond very closely with the
second and third stage larvae (PI. I, figs. 2, 3, PI. II, figs. 4 and 5).

LIFE HISTORY.

My experiments and observations confirm the supposition of several
observers that L. coarctata has only one generation per annum in this
country. Comte(4) records two generations on wheat in Tunisia; and
Wahl(5) records two generations in Germany but only one in Denmark.

The life history of L. coarctata as deduced from my experiments and
observations is as follows:

The flies hatch out in June and July and lay their eggs in bare soil
about one-eighth of an inch below the surface in July, August and
possibly September. Most cf these eggs hatch out early in the following
spring as they are usually found in the wheat plants in March and April.
A few may, however, hatch out the same autumn as on Nov. 23rd, 1917,
I found two third stage larvae attacking wheat plants on the University
Farm. On Feb. 13th, 1920,1 found a second stage larva attacking wheat
on the University Farm.

The larva on hatching from the egg makes its way into the middle
of a wheat shoot, where it feeds at the base of the shoot which it kills.
Wahl(5) has shown that the larvae may attack several plants in suc-
cession. When fully fed the third stage larvae make their way into the
soil where they pupate about one-and-a-half to two inches below the
surface. Pupation usually takes place in May.

This habit of egg-laying in bare soil in the case of a specific pest
seems to be unique and may possibly be due to a change of diet. It will
be interesting to find out what happens when crops other than cereals
are sown in soil containing their eggs.

My thanks are due to Dr Keilin for his help in identifying the different
larval stages; to Mr J. E. Collin for identifying the flies; and to Mr D.
Boyes for bis help in carrying out the experiments and observations.

Dr Keilin has promised to publish a detailed description of the
larval stages later.
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EXPLANATION OF PLATES I. and H.

PLATE I.

Fig. 1. Eggs of Leptohylemyia coarctata. (The longitudinal ridges seen at the rounded end
of the middle egg are present throughout the whole length of the egg.)

Fig. 2. First stage larva of L. coarctata (one of the types reared from an egg on filter paper).
(Actual length 1-47 mm. much flattened by the cover-slip.)

Fig. 3. Mouth-parts of same.
PLATE n .

Fig. 4. Anterior end of second stage larva (same magnification as Fig. 2).
Fig. 5. Anterior end of third stage larva (same magnification as Kg. 2).

(Received 11th December, 1920.)


